Hippocampal synaptic plasticity in Alzheimer's disease: what have we learned so far from transgenic models?
Transgenic (Tg) mouse models of Alzheimer's disease (AD) are used to investigate mechanisms underlying disease pathology and identify therapeutic strategies. Most Tg AD models, which at least partly recapitulate the AD phenotype, are based on insertion of one or more human mutations (identified in Familial AD) into the mouse genome, with the notable exception of the anti-NGF mouse, which is based on the cholinergic unbalance hypothesis. It has recently emerged that impaired hippocampal synaptic function is an early detectable pathological alteration, well before the advanced stage of amyloid plaque accumulation and general cell death. Nevertheless, electrophysiological studies performed on different Tg models or on the same model by different research groups have yielded contrasting results. We therefore summarized data from original research papers studying hippocampal synaptic function using electrophysiology, to review what we have learned so far. We analyzed results obtained using the following Tg models: (1) single/multiple APP mutations; (2) single presenilin (PS) mutations; (3) APPxPS1 mutations; (4) APPxPS1xtau mutations (3xTg); and (5) anti-NGF expressing (AD11) mice. We observed that the majority of papers focus on excitatory basic transmission and long-term potentiation, while few studies evaluate inhibitory transmission and long-term depression. We searched for common synaptic alterations in the various models that might underlie the memory deficits observed in these mice. We also considered experimental variables that could explain differences in the reported results and briefly discuss successful rescue strategies. These analyses should prove useful for future design of electrophysiology experiments to assess hippocampal function in AD mouse models.